Abstract. Low-frequency calls (wriggling calls), emitted mainly between days 2 and 15 after birth by mouse pups while pushing for the teats during suckling by the mother, are studied with regard to their significance in intraspecific communication. Wriggling calls release maternal behaviour and 'attention' responses in the mother. Licking of the pups is the most prominent maternal response, followed by changes of suckling position and by nest building. One function of the wriggling calls is to keep these maternal behaviours at a high level: otherwise their spontaneous rates of occurrence would decrease rapidly after the birth of the pups. Maternal and attention responses can be released in females lying on paralysed pups by playbacks of wriggling calls. The behavioural contexts of the production of wriggling calls and pure ultrasounds are mutually exclusive and the perception and recognition of each type of pup call cannot be confused by the mother.
It is well known that pure ultrasounds of lost mouse pups release maternal behaviour in adults, such as approach and retrieval of the pups (e.g. Noirot 1972; Smith & Sales 1980; Haack et al. 1983 ). In addition, calls after birth and pain calls of mouse pups, which are both broad-band sounds with prominent bands of energy in the high ultrasonic range, contribute to prevent pups being accidentally bitten or eaten by adult mice (Ehret 1975; Bernecker 1983; Haack et al. 1983) . Thus pure ultrasounds and pup calls with prominent ultrasonic components indicate a kind of discomfort, distress or pain which is terminated by an appropriate response from an adult.
Besides these calls with energy in the ultrasonic range, low-frequency calls, with the major energy below 10 kHz and a frequency range rarely exceeding 20 kHz, are regularly emitted by mouse pups when struggling in the nest, mainly when pushing for the teats during suckling by the mother (Ehret 1975) . Figure 1 shows three typical 'wriggling calls' with only low-frequency energy. Haack et al. (1983) classified these calls as probably non-communicative since it was not clear whether they could have effects on the behaviour of the lactating female. From the point of view of energetics and ecology, production of wriggling calls might have disadvantages for the litter, because the pups use energy to produce the calls and the sound may be heard by potential predators such as cats, which have hearing with maximum sensitivity in the same frequency range as the major energy of the wriggling calls (between 2 and 10 kHz; Neff & Hind 1955). As a counterbalance for these potential disadvantages we can expect these calls to have some communicative significance. Since mouse pups are deaf, at least until day 9 after birth (Ehret 1976), littermates can certainly be excluded as receivers of these calls. Instead it seems reasonable to suggest that they may influence the maternal behaviour of adults.
Sounds produced by the young during close contact with the mother, especially during feeding and cleaning sessions, have already been described for other mammals (grasshopper mice: Hafner & Hafner 1979; guinea pigs: Eisenberg 1974; Berryman 1976; pigs: Kiley 1972; cats: Haskins 1979; squirrel monkeys: Jtirgens 1979) . Except for the calls of human babies, which trigger the release of the hormone oxytocin and thus milk ejection in their mothers (Vuorenkoski 1975) , possible influences on maternal behaviour of close contact calls of young have not been investigated systematically. The present study was carried out in order to investigate what communicative significance, if any, low-frequency wriggling calls of mouse pups might have in infant mother interactions in the nest.
MATERIALS AND METHODS

Animals
Primiparous females (white laboratory mice, Mus musculus, outbred strain NMRI, aged 2-3
